The erythrocyte membrane proteins of patients with pseudohypoparathyroidism type l and healthy volunteers were analysed by two-dimensional polyacrylamide gel electrophoresis in combination with a sensitive silver staining method. Electrophoretograms from patients were invariably different from control separations with respect to at least three protein spots. The possible relationship with the regulatory component of adenyl cyclase is discussed.
Introduction
Recently, the erythrocytes of patients with pseudohypoparathyroidism type l were shown to be deficient in adenyl cyclase regulatory component (Nprotein), a membrane protein which couples hormonal Stimuli to the enzymätic action of adenyl cyclase in the presence of GTP (l, 2). However, it is not knowii whether the N-protein is absent or functionally altered in these patients. In order to detect the biochemical difference of efythrocyte membrane proteins, if any, between patients with this genetic disorder and normal Volunteers, two-dimensiönal gel electrophoresis in combiriation with a sensitive silver staining method was used. Erythrocyte ghosts were thoroughly dialysed against water, lyophilized and dissolved in the lysis buffer äs described by O'Farrell (4). Two-dimensional polyacrylamide gel electrophoresis was carried out according to the method of O'Farrell (4) with the following modifications: Concentrations of two Ampholines (LKB, Sweden) used in the first dimension disk gel and in the lysis buffer were 0.4% for Ampholine with pH ränge 5-7 and 1.6% for that with pH ränge 3.5-10. Those used in the sample overlay solution were 0.2% for Ampholine with pH ränge 5-7 and 0.8% for that with pH ränge 3.5-10. Polyacrylamide slab gels of l mm thickness and 10% concentration were used in the second dimension. Silver staining of slab gels was performed by the method of M er r U et al. (5) . Molecular weight markers used were; bovine serum albumin, 68000, ovalbumin, 43000 and chymotrypsinogen b, 25700. The pH gradient of the isoelectric focusjing gel was determined by checking the pH of the water after incubating the l cm long disk gel slice with 500 of distilled water at 37 °C for l hour.
Materials and Methods

Results
Though some individual variations of spots were observed on two-dimensional gel electrophoretograms, several consistent differences were elucidated between five patients and five healthy volunteers ( fig. l  and fig. 2 ). The 41 kilodalton protein spot with an isoelectric point of 4.3 was completely absent in the electrophoretograms of all five patients (solid arrows l in fig. l and 2) . Also a constant subtotal deficiency of the 42 kilodalton protein spot with an isoelectric point of 4.4 was found in the electrophoretogram of all five patients (solid arrows 2 in fig. l and 2 ). Moreover, the 57 kilodalton protein spot with isoelectric point of 6.8 was completely absent in patients (dotted arrows in figs. l and 2). The results of individual cases are also summarized in 
Discussion
The N-protein has recently been purified from r bbit liver plasma membranes (6, 7) s well s from turkey erythrocyte plasma membranes (8, 9) . The protein complex isolated from rabbit liver plasma membranes consists of three iubun s with molecular weights of approximately 52, 45 and 35 kilodaltons. Turkey erythrocyte membranes have only two subunits with molecular weights of approximately 45 and 35 kilodaltons. The 45 kilodalton subunit has been proved to be a Substrate for ADP-ribosylation in the presence of cholera toxin. In the case of human erythrocyte membrane, a 39 kilodalton protein was shown to be ADP-ribosylated in the presence of cholera toxin by Nielsen et l. (10) . Kaslow et al. and Cooper et al. reported that a 42 kilodalton protein was ADP-ribosylated in the presence of cholera toxin (6) (11) .
We report here a reduced concentration or absence of two proteins of this size (appr. 40 kilodaltons) in the erythrocytes of 5 patients with pseudohypopara* thyroidism type 1. This would explain the deficient N-prptein ctivity found in the majority of patients with this disease (1) . Moreover, the result that more than one protein spot is decreased or absent may be related to the observed heterogeneity of this disorder (10, 12) . When N-pfotein prepared from a murine lymphoma cell line is separated by two-di-mensional gel electrophoresis, both 45 and 55 kilodalton proteins are shown to be composed of several spots with approximate isoelectric points of 5.6 and 5.8, respectively (13) . The reason for the difference of isoelectric point between the human erythrocyte and murine lymphoma cell proteins is not known, but it may be due to species and/or organ difference. Two-dimensional polyacrylamide gel electrophoresis in combination with silver staining method accomplished the highest resolution thus far obtained in erythrocyte membrane protein analysis. Metabolie labeling of erythrocyte membrane protein using radioactive amino acids is not advisable due to the poor metabolic activity of erythrocytes. The electrophoretic method described here, however, provides an effective strategy for research into any genetic disease abnormality which is expressed in erythrocyte membrane protein, e.g. myotonic dystrophy and Duchenne-type muscular dystrophy (14) .
